INTRODUCTION
============

Ulcerative colitis (UC) and Takayasu\'s arteritis (TA) are chronic inflammatory diseases with unknown etiologies, and their coexistence has been reported occasionally in the literature. [@B1] Hashimoto\'s thyroiditis (HT) and Sjögren\'s syndrome (SS) are both inflammatory autoimmune diseases, and they have both been reported as being associated with UC in rare cases.[@B2][@B3] The likelihood of the simultaneous occurrence of these four diseases in a patient is considered extremely low.

CASE REPORT
===========

A 31-year-old woman visited gastroenterology outpatient clinic of Kyungpook National University Medical Center with a complaint of frequent hematochezia occurring for 1 month. She also complained of occasional periumbilical pain. Her medical history was as follows. At the age of 16 years, she was admitted to our hospital presenting with intermittent palpitations and dizziness, which she had been experiencing for 3 years. On physical examination, her resting blood pressure, as measured in her right upper arm, was 160/110 mmHg. However, her pulse at the radial artery on the left upper arm was not palpable, and bruits were audible over the left common carotid and left supraclavicular artery areas. Subacute or chronic TA was diagnosed with neck and chest CT angiography, which showed significant stenosis of the left subclavian artery and the proximal part of the left common carotid artery ([Fig. 1](#F1){ref-type="fig"}). The patient was treated with acetylsalicylic acid to prevent an ischemic event. She also received treatment with angioplasty of both renal arteries to control renovascular hypertension. At the age of 18 years, she presented with a progressive, painless goiter, and weight gain. Laboratory findings showed low levels of free T4 and T3, with elevated levels of antithyroid peroxidase antibodies, antithyroglobulin antibodies, and thyroid-stimulating hormones. Thyroid ultrasonography showed diffuse, enlarged heterogeneous thyroid glands without any focal lesions ([Fig. 2](#F2){ref-type="fig"}). Color Doppler ultrasonography demonstrated mildly decreased parenchymal vascularity. These findings were consistent with HT, and the patient received hormone replacement with levothyroxine to treat her hypothyroidism.

One month before the visit described in this report, the patient consulted the department of rheumatology with a complaint of intermittent back pain, muscle ache, and dry mouth. She also had ocular pain and dry eyes for several years. Although laboratory findings showed negative results for anti-Ro/SSA and anti-La/SSB, and a positive result for ANA (1:80) with a positive rheumatoid factor, a labial salivary gland biopsy demonstrated a few lymphoplasma cells in the minor salivary gland ([Fig. 3](#F3){ref-type="fig"}). On the basis of the histological findings, positive results of the Schirmer\'s test, "tear break-up time," and the clinical manifestation of characteristic tender points, SS with fibromyalgia was diagnosed, and the patient was treated with amitriptyline and hydroxychloroquine. She had no specific family history related to any of these diseases. During her physical examination, she had mild tenderness on her lower abdominal area. Laboratory findings showed a white blood cell count of 6,540/mm^3^, hemoglobin level of 13.0 g/dL, platelet count of 296,000/mm^3^, ESR of 30 mm/hr (reference range, 0--20 mm/hr), and serum high-sensitivity CRP level of 0.09 mg/dL (reference range, 0--0.5 mg/dL). An esophagogastroduodenoscopy revealed multiple erosions in the gastric antrum. A colonoscopy showed a decreased vascular pattern and erythematous mucosa with exudates that started in the rectum and extended to the cecum ([Fig. 4A-C](#F4){ref-type="fig"}). Multiple biopsies were taken from the ascending, transverse, and sigmoid colons. Microscopic examinations of the biopsy specimens revealed moderately chronic active colitis with cryptitis, as well as crypt abscess, crypt distortion, and branching crypts without granuloma. The histological and colonoscopic findings were compatible with a diagnosis of UC ([Fig. 4D](#F4){ref-type="fig"}). Colonoscopy also revealed a rectal polyp of approximately 9-mm size. The polyp was completely removed with endoscopic mucosal resection. The pathological examination of the polyp revealed a 9-mm neuroendocrine tumor confined to the mucosal and submucosal layers, with a clear deep resection margin and no lymphovascular invasion. An abdominal CT scan revealed an enhancement of the rectal mucosa. Additional laboratory findings were negative for antineutrophil cytoplasmic antibody (ANCA). The severity of UC was moderate, with a Mayo score of 6. The patient received treatment with oral mesalazine (3,000 mg/day), which resulted in the gradual disappearance of her hematochezia symptoms. No mucosal abnormality was observed on a follow-up colonoscopy, and neither metastasis nor recurrence of the neuroendocrine tumor was detected during a follow-up period of 2 years.

DISCUSSION
==========

UC is an idiopathic chronic inflammatory disease that is limited to the mucosa and submucosa of the rectum and sigmoid colon, with the possibility of the lesions extending through the entire length of the colon.[@B1] UC occurs among young adults, and is more frequent in Western than in Asian countries. Recently, the incidence of UC has been increasing in several Asian countries.[@B4] UC and CD, the two major types of IBD, are sometimes related to other autoimmune diseases and have diverse extraintestinal symptoms, including vascular manifestations. Although some studies have shown that patients with UC and primary sclerosing cholangitis have a significantly higher risk for the development of colorectal neoplasias than do those with UC alone, the long-term outcomes of patients with UC coexisting with other autoimmune diseases have been reported only rarely.[@B5] Some studies have suggested that there are associations between IBD and anti-inflammatory drugs such as aspirin and NSAIDs.[@B6] The patient in our case had taken acetylsalicylic acid for the prevention of ischemic events beginning at the age of 16 years. She may also have taken NSAIDs for intermittent back pain and shoulder pain. However, a further study is needed to indicate whether these drugs affected the development of UC in this patient.

TA is a systemic vasculitis of undetermined etiology affecting the large arteries and large branches of the aorta, and most commonly occurs in young Asian women. The coexistence of UC and TA has been reported occasionally.[@B7] As the specific HLA, including HLA-B52 and DR2, has been found in concurrent case reports of UC and TA, many studies have reported that genetic factors are important in the pathogenesis of these two diseases.[@B8] A large-scale analysis of the genetic overlapping of TA and UC suggests that UC is a major complication of TA, and that these two diseases share a significant proportion of their genetic background, with HLA-B^\*^52:01 possibly playing a role in their concurrence.[@B7] Unfortunately, we could not conduct genetic testing in our patient. However, it is known that the presence of HLA-B52 is closely associated with TA in both Korean and Japanese patients.[@B9]

Serological markers such as ANCA and anti-*Saccharomyces cerevisiae* antibody (ASCA) are used to differentiate between UC and CD because of their relatively high specificities despite their low sensitivities.[@B10] Some studies have reported that perinuclear ANCA and ASCA might be associated with more unfavorable outcomes for IBD patients, with ANCA positivity being reported as more frequent in UC when co-occurring with primary sclerosing cholangitis.[@B11] Some rare cases of the coexistence of ANCA associated with vasculitis, such as microscopic polyangiitis and SS, or HT, have been reported.[@B12] However, TA is known as ANCA paucivasculitis, and a study reported that serological markers such as ANCA and ASCA were not implacable when diagnosing IBD in patients with TA.[@B13] In this study, the laboratory findings showed negative results for ANCA, and we did not perform testing for ASCA because of the distinct differentiation of UC from CD.

SS is an autoimmune disease causing chronic inflammation in the salivary and lacrimal glands, leading to hyposecretion. SS often affects organs other than the exocrine glands, and these extraglandular manifestations are observed in 25% of patients with SS. Among them, patients with SS accompanied with thyroid diseases have been reported with frequencies of 10% to 70%, whereas patients with SS occurring with IBD have been reported very rarely.[@B14] A report from Italy documented two patients with both UC and SS. Both patients were women, and in both instances, a diagnosis of UC preceded a diagnosis of SS by several days.[@B15] However, another study on the prevalence of SS in patients with IBD revealed that the incidence of SS was not increased in patients with IBD compared with controls, indicating a lack of association between SS and IBD.[@B2] Concomitant SS in IBD is difficult to understand, as the pathogenesis of this intestinal disorder is not yet clear and the current literature is conflicting.[@B16]

HT is the most common organ-specific autoimmune thyroid disease (ATD). ATDs are characterized by the presence of antibodies working against the thyroglobulin, thyroid peroxidase, or thyrotropin receptor autoantigens. The association between rheumatologic diseases and thyroid disorders has long been understood, with the most common being the association among rheumatoid arthritis, SS, and ATD. A study reported that the prevalence of SS among ATD patients was 14%, and that 35% of the ATD patients studied were positive to ANA.[@B3] In a study investigating the frequency of rheumatic diseases in patients with ATD, the most frequently associated disease was fibromyalgia, which was detected in 31% of the patients.[@B17] Another study reported that 13.7% of ATD patients have had at least one autoimmune disease, most frequently lupus or SS.[@B18]

Polyautoimmunity was defined as the presence of more than one autoimmune disease in a single patient. A study investigated the incidence of polyimmunity in patients with systemic lupus erythematosus, rheumatoid arthritis, multiple sclerosis, and systemic sclerosis. In this study, the incidence of polyimmunity was observed in 34.4% of patients, and ATD and SS were the most frequent.[@B19] When three or more autoimmune diseases coexist in a patient, the condition is known as multiple autoimmune syndrome (MAS). MAS can be classified into three types on the basis of the prevalence of coexisting diseases. Of the three types, our patient shared the most similarities with the description of type-3 MAS, which includes ATD, myasthenia gravis and/or thymoma, SS, pernicious anemia, idiopathic thrombocytopenic purpura, Addison\'s disease, type-1 diabetes mellitus, or vitiligo. However, the case did not entirely match the description of type-3 MAS in that the description does not include TA or UC. The exact pathogenesis of MAS is not established; however, environmental triggers in genetically susceptible persons are believed to be the cause of this immune regulation disorder.[@B20]

In this report, we examined a 31-year-old woman with TA and HT who developed UC and SS. The combination of these rare diseases in the patient suggests that they may have a common pathophysiologic background such as a genetic linkage. Therefore, we suggest further studies and long-term surveys to help identify other genetic factors and environmental agents that can contribute to the pathogenesis and coexistence of these rare diseases. Furthermore, we believe that it is important in cases of patients with autoimmune or vascular diseases including TA that their assessments of systemic manifestations take into consideration other autoimmune diseases and IBDs including UC in the presence of gastrointestinal symptoms such as diarrhea and hematochezia.
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![Neck and chest CT angiography finding. CT angiography showing a narrowing of both the common carotid artery and a complete occlusion of the left subclavian vein (arrow) just after the branching of the vertebral artery.](ir-15-255-g001){#F1}

![Thyroid ultrasonotraphic finding. Ultrasonography showing a diffuse enlargement with heterogeneous echogenicity without any definite focal lesions of both thyroid glands.](ir-15-255-g002){#F2}

![Histopathological finding. Labial salivary gland biopsy exhibiting a few lymphoplasma cells (arrows) in the minor salivary gland (H&E, ×200).](ir-15-255-g003){#F3}

![Colonoscopic and histopathologic findings. (A-C) Colonoscopy showing decreased vascular patterns, and erythematous mucosa with exudates that started in the rectum and extended to the cecum. (D) Microscopic examination of biopsy specimens from the colon revealing moderately chronic active colitis with cryptitis, as well as crypt abscesses (arrowhead), crypt distortion (thin arrows), and branching crypts (thick arrows) (H&E, ×40).](ir-15-255-g004){#F4}
